nglish-language learners (ELLs) are underrepresented in programs that serve gifted students. Because of this, program administrators have searched for alternative procedures for identifying academic talent that would increase the representation of these children in their programs (Ford & Harris, 1999; Frasier, García, & Passow, 1995) . Most of these procedures rely heavily or exclusively on group-administered, nonverbal reasoning tests.
Nonverbal tasks have long formed an important part of both individual intelligence tests such as the Wechsler Scales (e.g., Wechsler, 1949) and group ability tests such as the Lorge-Thorndike Intelligence Tests (Lorge, Thorndike, & Hagen, 1964) . Scores on the nonverbal batteries of these tests provided one indicator of ability for native speakers of the language but often served as the only measure of ability for examinees who were not fluent speakers of the language. The nonverbal test enabled examiners to interpret the scores of all examinees-both those with language difficulties and those without such difficulties-using the same norms tables.
The question, then, is not whether nonverbal tests should be administered to ELL children. All would agree that such tests can provide helpful information. Rather, the issue is whether nonverbal tests should provide the only estimate of ability or if other measures of ability should be used to provide additional information about a student's academic aptitude. Additional measures are not needed if nonverbal tests can adequately capture the aptitude constructs of interest.
Differential psychologists have long cautioned that nonverbal reasoning tests do not capture the same ability construct that is measured by tests that use language (Anastasi & Urbina, 1997 ) and therefore should not be used alone to make decisions about academic giftedness (Terman, 1930) or general intellectual competence (J. Raven, Raven, & Court, 1998; McCallum, Bracken, & Wasserman, 2001) .
Even though nonverbal reasoning tests may be good measures of general ability (g), they do not measure the specific verbal and quantitative abilities that add importantly to the prediction of academic success for students from all ethnic backgrounds (Gustafsson & Balke, 1993; Keith, 1999; Lohman, 2005b) . Webb, Lubinski, and Benbow (2007) argue that in addition to verbal and quantitative reasoning, spatial ability should also routinely be assessed in talent searches. However, nonverbal tests such as Raven's Progressive Matrices Test (J. C. Raven, 1941) , the Naglieri Nonverbal Ability Test (NNAT; Naglieri, 1997) , and the Nonverbal Battery of the Cognitive Abilities Test (CogAT; Lohman & Hagen, 2001 ) measure fluid reasoning ability, not spatial ability. Good tests of spatial ability require examinees to create and transform visual images, for example by mentally rotating images in three-dimensional space. Such tests show substantial sex differences. However, the Raven, NNAT, or the CogAT do not require these skills and therefore do not show significant sex differences. These non-verbal reasoning tests are not effective for identifying students who excel in visual-spatial thinking (Lohman, 1994) .
Nevertheless, those who use nonverbal tests to help identify academically gifted students are generally more interested in identifying students who might excel in traditionally structured academic programs than in measuring visual thinking abilities. But there is a tradeoff. In the language of test score validity, nonverbal reasoning tests can reduce the amount of construct-irrelevant variance in test scores for nonnative speakers by reducing the impact of language. This enhances validity. But not measuring the ability to reason in verbal or quantitative symbol systems, underrepresents the construct of fluid reasoning ability and therefore reduces the validity of the test scores. (Braden, 2000) . How practitioners might negotiate this tradeoff is one of the issues we hope to address in this study.
Estimating Score Differences Between ELL and Non-ELL Children
In spite of concerns about construct underrepresentation, nonverbal reasoning tests are sometimes used to screen all students for inclusion in programs for the gifted because it is thought that such tests level the playing field for ELL and non-ELL children. However, studies that compare the performance of ELL and non-ELL children on nonverbal tests are rare, and so it is uncertain how much nonverbal reasoning tests reduce the difference in mean scores of ELL and non-ELL students. Instead, most studies compare the performance of students from different ethnic groups (Lewis, 2001; Stephens, Kiger, Karnes, & Whorton, 1999) rather than ELL and non-ELL children within those ethnic groups. But even these studies have given widely varying estimates of the magnitude of score differences between children from different ethnic backgrounds.
Several reports on the Naglieri Nonverbal Ability Test (NNAT; Naglieri, 1996) have examined this issue. For example, in an analysis of the NNAT fall standardization data, Naglieri and Ronning (2000a) reported a 3-point difference on the Nonverbal Ability Index (NAI) scale (M = 100, SD = 15) between the average scores of Hispanic and White children. However, this difference was obtained after students were equated on socioeconomic status (SES), region of the country, gender, urbanicity (urban or rural area of residence), and school type (public or private school attendance). Controlling for these variables also reduced differences between Hispanic and White children on the Mathematics Battery of the Stanford Achievement Test (1995) by the same amount. This suggests that equating students on demographic variables equated them on other factors as well. Furthermore, the practice of statistically controlling for the effects of social class and other environmental variables on a presumably cultural fair test is inherently illogical. If the test were in fact culture fair, then such controls would be unnecessary.
Although controlling unwanted sources of variation can clarify relationships between variables, it can also obscure them. For example, SES is commonly defined by three variables: family income, parental education, and parental occupational status. Therefore, controlling for SES also controls for that portion of the ability variance that predicts how much education parents obtain or that may be required for their occupations. However, controlling for parent ability also controls in part for the abilities of the parent's biological children. Failure to keep track of the shared, construct-relevant variance when controlling ability test scores for SES is one example of a larger problem called the partialing fallacy (see Lubinski, 2000) . In addition to the potential for introducing conceptual confusions, the practice of statistically controlling for variables can make it difficult for users to estimate the magnitude of group differences that they might expect to see in their schools.
In a second analysis of the same data-this time not controlling other variables- Naglieri and Ford (2003) reported that the NNAT identified equal proportions of high-scoring White, Black, and Hispanic children as gifted. However, other investigators have not found that the NNAT identified equal proportions of high-scoring students from different ethnic groups, either with groups of Black and White students (Shaunessy, Karnes, & Cobb, 2004; Stephens et al., 1999) or with groups of Hispanic and White students (Drake, 2006; Lewis, 2001) . Indeed, an independent analysis of the NNAT standardization data found large differences between the scores of White, Black, and Hispanic students at all ages (George, 2001 ). On the NAI scale (M = 100, SD = 15), the differences between White and Hispanic students ranged from 9 points at level A to 3 points at Level G, with a median across levels of 6 points. The median Black-White difference was 12 NAI points. The inconsistency between the Naglieri and Ford (2003) report of proportional representation of White, Hispanic, and Black students on the NNAT and that of other investigators who have used the same or similar tests with these populations has never been explained, despite questions about the integrity of the analyses that were performed on the data (Lohman, 2005a (Lohman, , 2006 . Nevertheless, Naglieri (2007) asserts that the Naglieri and Ford (2003) paper is one of the most important studies on the NNAT.
In a third analysis of the NNAT standardization data that once again controlled for urbanicity, SES, region of the country, type of school, and gender, Naglieri, Booth, and Winsler (2004) reported a 1-point difference on the NAI scale between ELL and non-ELL Hispanic children. This comparison directly addresses how much the scores of ELL and non-ELL children might differat least within the world in which students do not differ on these demographic variables. Unfortunately, there was no external criterion for identifying ELL students in the many schools that participated in the test standardization. Even when given explicit criteria for identifying ELL students, schools differed widely on how they interpreted the criteria (Lutkus & Mazzeo, 2003) . Therefore, some ELL children may have been included in the non-ELL group and vice versa, thereby underestimating the difference between ELL and non-ELL students. Furthermore, it is unclear how large the difference between ELL and non-ELL students might be if one or more of the five demographic variables were not controlled.
There is also uncertainty about the magnitude of differences between ELL and non-ELL Hispanic students on the Standard Progressive Matrices (Raven; J. C. Raven, Court, & Raven, 1996) . Although at least one study found no differences between the performance of Hispanic and White students on the Raven (e.g., Powers, Barkan, & Jones, 1986) , most investigators report differences of .5 to .7 SD (Hoffman, 1983; Mills & Tissot, 1995; Saccuzzo & Johnson, 1995) . Of course, many Hispanic children are not ELLs, and so the Hispanic-White difference mostly likely underestimates the size of the difference between Hispanic ELL children and White non-ELL children, especially when these groups also differ in socioeconomic status (J. Raven, 1989) . A larger problem for selection decisions, however, is that the Raven has never been properly normed on the U.S. population. This has led to considerable confusion about the interpretability of normative scores on the test.
For Form 6 of the Cognitive Abilities Test (CogAT; Lohman & Hagen, 2001) , there have been even fewer reports of ethnic differences. However, differences between ethnic groups were estimated for analyses of item bias (Lohman & Hagen, 2002) . Within each school in the standardization sample, all students belonging to a particular minority group were identified. Then an equal number of majority students were randomly sampled from the same school. Differences in the mean scores for these two groups of students were averaged across all schools in the national sample. One advantage of this method is that it provides an unbiased estimate of the size of the test score difference that test users are likely to see within their schools. Differences between White and Hispanic students averaged 5 Standard Age Score (SAS) points on the Nonverbal Battery (M = 100; SD = 16). When adjusted for differences in score scale (SD = 16 on CogAT versus SD = 15 on NNAT), these differences between Hispanic and White students are approximately the same as those obtained by Naglieri and Ronning (2000a) on the NNAT. We know of no other reports of score differences between White and Hispanic students on the CogAT.
A major difficulty with all of these studies is that the category Hispanic includes students from diverse cultural backgrounds with markedly different English-language skills. For example, Lohman (2005b) reported that Hispanic students with at least two high scores (stanines of 8 or 9) on the three CogAT batteries (Verbal, Quantitative, and Nonverbal) were no more likely than Black students, and even less likely than Asian American students, to show a profile of lower verbal reasoning abilities. These high-ability Hispanic students performed more like other ethnic minority students than like ELL students. This reinforces the need to separate the influences of ethnicity and ELL status on observed score differences.
Finally, just because group differences are larger on one test (e.g., the CogAT Verbal Battery) than on another test (the CogAT Nonverbal Battery) does not mean that the latter test can better identify the most academically talented students. The problem is that means and correlations can tell quite different stories about the data.
Means Versus Correlations
Two traditions have dominated the long history of quantitative research in education and psychology (Cronbach, 1957) . Each of these methods considers as error the variance that the other method hopes to explain. On the one side are those who study differences between the mean scores of groups-usually groups formed by random assignment of individuals to treatments. Differences among individuals within treatment groups are considered random error. On the other side are those who study correlations among scores on different measures. The individual differences that are considered error when means are compared represent the systematic variation that the correlational method hopes to explain.
When applied to the same data, these two perspectives-analyses of means versus analyses of correlations-can lead to different interpretations. For example, although individuals vary widely in height, males are on average taller than females. However, the genetic factor that explains the difference between the average heights of males and females (i.e., the presence of a Y chromosome) cannot explain individual differences in height within either group.
There is a similar paradox here: Although manipulations that reduce the impact of construct-irrelevant sources of difficulty can enhance construct validity, the same manipulations can also reduce construct validity by curtailing the extent to which the test measures important aspects of cognition that define the construct. For example, by reducing the language demands of tests, one can reduce the difference between the mean scores of ELL and non-ELL students. However, nonverbal tests measure a narrower range of cognitive abilities and thus show lower correlations with measures of academic accomplishment than do ability tests that also assess students' reasoning abilities in those symbol systems (verbal and quantitative) most needed for success in academic learning (Lohman, 2005b; Mills & Tissot, 1995) . Importantly, when properly computed within ethnic groups, the magnitude of these correlations does not differ across ethnic groups. Correlations between nonverbal, figural reasoning abilities and reading achievement typically range from r = .4 to .5; correlations with mathematics achievement typically range from r = .5 to .6 (Lohman & Hagen, 2002; Naglieri & Ronning, 2000b; Powers et al., 1986) . Although significant, these correlations are considerably smaller than the correlation of r = .8 between verbal reasoning and reading achievement or between quantitative reasoning and mathematics achievement (Lohman & Hagen, 2002; Thorndike & Hagen, 1995) . Because lower predictive validity can substantially impair the ability of the test to identify academically talented students, college admissions tests such as the SAT have continued to measure verbal and quantitative reasoning abilities, even though questions about test bias would be easier to address with a nonverbal test.
Recognizing these limitations, several investigators have counseled caution in the use of nonverbal tests for screening children for inclusion in programs for the gifted (e.g., Bittker, 1991; Lohman, 2005b; Mills & Tissot, 1995) . They note that nonverbal tests violate the dictum that abilities assessed by the identification procedures should correspond with those that are required for success in the program (Mills & Tissot, 1995; Renzulli, 2005) . Academic learning requires verbal, quantitative, and spatial abilities in addition to g, and so by this argument, tests that measure academic aptitude must measure all of these abilities.
Purposes of the Study
Clearly then there is controversy both about how best to identify academically talented minority students and about the efficacy of different nonverbal tests for achieving this goal. The primary goal of this study was to compare the performance of a large sample of ELL and non-ELL children on three of the most widely used nonverbal tests: the Standard Progressive Matrices Test, the NNAT, and the Nonverbal Battery of Form 6 of the CogAT. In addition to analyses of group differences, the relative effectiveness of the three nonverbal tests in identifying those ELL and non-ELL children who displayed the strongest academic achievement was also examined. Academic achievement, of course, is not synonymous with either the broad construct of giftedness or with the narrower construct of academic giftedness. Nevertheless, good achievement tests provide a useful indicator of academic talent.
Several controls were implemented to enhance the validity of the study. These included counterbalancing the order of administration of the three tests, using only trained examiners, testing children in the familiar surroundings of their regular classrooms, giving directions in Spanish or English (as appropriate), and securing the collaboration of the authors of two of these tests (Dr. Naglieri and Dr. Lohman) 
Method Participants
In all, 2,087 students were administered at least one nonverbal test. Only the 1,198 that completed all three nonverbal tests were included in these analyses. Some characteristics of these students are reported in Table 1 . All attended grades K to 6 in two elementary schools in a large Southwestern school district in the United States. Students were classified as New English-language learners (NELL) or Continuing English-language learners (CELL) based on the type of services they were receiving and their scores on the Stanford English Language Proficiency Test (SELP; Harcourt Educational Measurement, 2003) . Except at kindergarten (where all ELL students were classified as NELL), 80 to 88% of the ELL students at each grade were classified as CELL. The native language of almost all ELL students was Spanish. Almost all (95.4%) of the 786 Hispanic children, 90.8% of the 164 students from other minority groups, and 53.2% of the 248 White students were eligible for free or reduced lunch.
Measures
Raven's Standard Progressive Matrices. J. C. Raven devised the Progressive Matrices Test to measure the eductive component of Spearman's g. The essential feature of eductive ability is "the ability to generate new, largely nonverbal, concepts" (J. C. Raven et al., 1996, p. 1) . The most recent version of the Standard Progressive Matrices uses the same items as the 1938 version of the test (J. C. Raven, 1941) . This test consists of five sets of 12 problems that follow a common theme. Each item requires students to examine the components of an incomplete matrix and then to select the empty box that best completes the matrix.
Administration of the Raven required approximately 60 minutes. Because the Raven has only one level, students at all grades took the same test. Students recorded their answers on a separate answer sheet, which was then scored by hand.
Naglieri Nonverbal Ability Test. The NNAT is described as "a brief, culture-fair, nonverbal measure of school ability" (Naglieri, 1997, p. 1) . The test uses a figural matrix format similar to the Raven. There are several differences between the NNAT and the Raven. First, items on the NNAT have five rather than six or eight response options. Items are printed in blue, white, and yellow and are clustered into four groups (Pattern Completion, Reasoning by Analogy, Serial Reasoning, and Spatial Visualization). The proportion of items in each cluster varies across levels of the test. Pattern Completion items require examinees to identify the missing portion of a patterned rectangle. Reasoning by Analogy and Serial Reasoning items require examinees to determine how a figure changes across the rows and columns of a design. Spatial Visualization items require that examinees determine how two or more designs combine to create a new figure.
The test is organized into seven levels, each of which contains 38 different items. The recommended NNAT level was administered for each grade. Students marked their answers directly in test booklets for Levels A through C and on a separate, machine-readable answer sheet at Levels D and E.
Cognitive Abilities Test (Form 6). Form 6 of
CogAT consists of three separate batteries that measure verbal, quantitative, and nonverbal reasoning (Lohman & Hagen, 2001) . Although each battery can be administered alone, all three batteries were administered in this study. The Primary Edition of CogAT (Levels K, 1, and 2) is designed for students in kindergarten through second grade. Each of the three primary batteries has 40, 44, and 48 items at Levels K, 1, and 2, respectively. The items in each battery are divided into two subtests with different item formats. No reading is required. Children listen to the teacher read a question and then choose the picture that best answers the question. For the Verbal Battery, the subtests are Oral Vocabulary and Verbal Reasoning; for the Quantitative Battery, they are Relational Concepts and Quantitative Concepts; and for the Nonverbal Battery, they are Matrices and Figure Figure Analysis requires the examinee to determine how a folded, hole-punched paper will appear when unfolded.
The recommended level of CogAT was administered at each grade. Students marked their answers directly in test booklets for Levels K, 1, and 2 and on a separate, machine-readable answer sheet for Levels A to D.
Achievement Tests. The Arizona Instrument to Measure Standards Dual Purpose Assessment (AIMS DPA) was designed to yield normative and criterionreferenced information about student achievement. Thirty to 50% of the items on the AIMS DPA were taken from the TerraNova achievement tests (CTB/McGraw-Hill, 2002) . The remaining items were developed by educators specifically for the AIMS DPA to better align the test with state educational goals (Arizona Department of Education, 2006) . A combined Reading/Language Arts subtest and the Mathematics subtest of the AIMS DPA each contained approximately 80 items. Separate scores are reported for Reading, Language, and Mathematics. In this study, national grade percentile ranks based on the norm-referenced TerraNova items were reported as part of the description of the student sample (see Table 2 ). Composite reading and mathematics scores 
Procedure
The three ability tests were administered by trained examiners to intact classes in counterbalanced order in late April and early May of 2006. Directions for the tests were given in Spanish or English as appropriate. Each of the three nonverbal tests was administered in a single session separated by approximately 1 week.
The Verbal and Quantitative batteries of CogAT were also administered to all children, but in separate sessions from the Nonverbal Battery. These sessions were generally conducted during the same week in which the CogAT Nonverbal Battery was administered. Analyses were performed using SPSS 14.0 (SPSS Inc., 2005) .
Results
Judgments about exceptionality depend importantly on the quality and recency of the test norms, the normality of the score distributions, and the reliability and validity of the test scores. Therefore, we first report basic descriptive statistics, score distributions, reliabilities, and the proportions of ELL versus non-ELL students at each score stanine for each of the three tests. Ability tests that aim to identify the most academically talented students should identify many of the students who currently excel academically. Therefore, in the second part of the Results section, we examine correlations between the nonverbal assessments with each other and with measures of reading and mathematics achievement. These address the basic issue of predictive validity for the ability tests. Note: ELL = English-language learner; V = Verbal; Q = Quantitative; N = Nonverbal; Lang = Language. a. National Age Percentile Rank. Grade percentile ranks not available.
Descriptive Statistics
Comparisons with achievement tests. Comparisons between the three nonverbal tests and the TerraNova (CTB/McGraw-Hill, 2000) reported in Table 2 provide both information on the characteristics of the sample and a comparison of norms on the tests. Grade percentile ranks (PRs) were used for all tests except the Raven, which reports only age percentile ranks. However, median age and grade percentile ranks for the CogAT and NNAT were similar, as is the case when students' ages are typical for their grades. Non-ELL children performed at or somewhat below the national average and ELL students considerably below the national average. For example, the median PRs on the Mathematics Battery ranged from 39 to 49 for non-ELL and from 11 to 20 for ELL children. Percentile ranks on the CogAT Quantitative Battery were generally similar.
Percentile ranks on the Raven were considerably higher than the CogAT Nonverbal or the NNAT scores except for ELL children in grades 5 and 6. For non-ELL children, Raven percentile ranks were 25 points higher than both CogAT and NNAT percentile ranks. Although it is possible that the percentile ranks for the NNAT and the CogAT Nonverbal are both too low, this is unlikely, given the congruence between the CogAT Quantitative Battery and the Mathematics subtest of the TerraNova. Rather, the Raven norms appear to be far too lenient.
Nonverbal tests only: All ELL and non-ELL students.
Means, standard deviations, and sample sizes for each of the three nonverbal tests are reported separately for ELL and non-ELL students by grade in Table 3 . For the CogAT, Standard Age Scores (M = 100, SD = 16) are reported; for the NNAT, Nonverbal Ability Index (NAI) scores (M = 100, SD = 15) are reported. For the Raven, a comparable score dubbed the Raven Ability Index (RAI; M = 100, SD = 16) was constructed using the national age percentile ranks from the 1986 U.S. norms (Table RS3SPM6 in J. C. Raven, 1990 ). The mean score for ELL students was substantially lower than the mean score for non-ELL students on all three tests. The means for the CogAT Nonverbal and the NNAT were similar (ELL: M = 92 for CogAT and M = 91 for NNAT; non-ELL: M = 101 for both CogAT and NNAT). However, scores on the Raven were about 11 points higher than the other two tests (M = 103 and M = 112 for ELL and non-ELL students, respectively). When the data were examined by grade, the pattern of mean scores was similar for the three tests for non-ELL students but different for ELL students. Raven scores were substantially higher than either CogAT or NNAT scores at all grades. The next largest difference was between NNAT scores and CogAT Nonverbal scores for Grade 1 and Grade 2 ELL students: NNAT scores for these students were significantly lower than CogAT Nonverbal scores by 6.7 points at Grade 1, t (113) = 5.19; p < .001, and 5.8 points at Grade 2, t (73) = 3.91; p < .001. However, there were no differences between scores on these two tests for non-ELL children at Grades 1 and 2. Finally, NNAT scores were somewhat higher than CogAT scores at Grades 3 to 6, although the differences were smaller and only sometimes statistically significant.
Differences in variability.
By design, the population SD is 16 for the CogAT Nonverbal SAS and the Raven RAI score and is 15 for the NNAT NAI score. Because it is unlikely that the two schools that participated in this study represent the full range of ability in the U.S. population, we would expect the SDs in this sample to be somewhat smaller than their population values. This was the case for the CogAT and the Raven. Overall SDs for ELL and non-ELL children were both below the population value of 16. For the NNAT, on the other hand, the overall SD of 17.2 for ELL children was significantly greater than the population value of 15; χ 2 (464) = 611, p < .0001. The SD of 16.8 for non-ELL children was also significantly greater than the population value of 15, χ 2 (732) = 915, p < .0001. When examined by grade, none of the SDs for either the CogAT Nonverbal or the Raven were significantly larger than the population value of 16. For the NNAT, however, SDs both for ELL and non-ELL children in grades K, 1, and 2 were all significantly greater than the population SD of 15.
Score distributions.
Giftedness is an inference about ability that is made when scores fall in the upper tail of a score distribution. Differences in the variability of score distributions can therefore change inferences about exceptionality. The number of students who score above a particular value depends both on the shape of the score distribution and on the norms that are used. If the norms do not represent the population, then the number of students who exceed the cutoff may be unexpectedly high (or low).
To better understand the unexpectedly large SDs for the NNAT and its impact on giftedness classifications, we constructed histograms of age stanines (based on national norms) for all three tests, separately by
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Frequency distributions of national age stanines at grades K (0), 1, 2, and 3 for non-English-language learners on the Standard Progressive Matrices (Raven; J. C. Raven et al., 1996) , the Nonverbal Battery of Form 6 of the Cognitive Abilities Test (CogAT; Lohman & Hagen, 2001) , and the Naglieri Nonverbal Ability Test (NNAT; Naglieri, 1996) . See Table 1 for sample sizes.
Figure 1
Non-English-Language Learners grade and ELL status. We created histograms for students in grades K to 3, because these grades showed the greatest variability in both Ms and SDs across the three tests (see Table 3 ). Distributions of age stanines are shown in Figure 1 for non-ELL students and in Figure 2 for ELL students. Sample sizes for the Raven are somewhat smaller at grades K and 1 because children aged 6 and younger are excluded from the norms tables. Although RAI scores could not be computed for these children, their data were included in all analyses that used raw scores.
The histograms in Figures 1 and 2 show that CogAT scores were approximately normally distributed for both ELL and non-ELL students at all grades. This was not the case for either the Raven or the NNAT. Extremely high stanine scores were much more common on the Raven than on either the NNAT or the CogAT. Indeed, the modal stanine was 9 on the Raven for non-ELL children in Grades 1 and 2. This indicates that the 1986 U.S. Raven norms result in far too many students being identified as gifted. However, for ELL students in grades K, 1, and 2 and for non-ELL students in grades K and 1 taking the NNAT, the opposite pattern was evident: For these students, extremely low scores were more common than expected. In fact, the modal stanine on the NNAT was only 1 for ELL students in Grade 1.
The preponderance of low scores in the NNAT distributions for ELL children in Figure 2 may indicate that some children did not understand what they were supposed to do, despite the fact that test directions were given in Spanish when appropriate. However, this does not explain the excess of high-scoring children in the non-ELL distributions for grades 1 and 2 (see Figure 1) . Instead, the generally flatter and more variable NNAT score distributions could reflect a problem in the initial scaling or norming of the test or simply could reflect more error of measurement in the scores. Whatever its cause, the increased variability of the NNAT results in many more students being classified as very high or very low ability than one would expect in a normally distributed population with an SD of 15.
Proportion of ELL and Non-ELL students at each stanine. Another way to compare tests in terms of their impact on the identification of ELL students for gifted programs is in terms of the proportion of ELL versus non-ELL students at different points in the score distribution. The percentage of children at each stanine for the three tests are shown in Figure 3 
Figure 2 English-Language Learners
Frequency distributions of national age stanines at grades K (0), 1, 2, and 3 for English-language learners on the Standard Progressive Matrices (Raven; J. C. Raven et al., 1996) , the Nonverbal Battery of Form 6 of the Cognitive Abilities Test (CogAT; Lohman & Hagen, 2001) , and the Naglieri Nonverbal Ability Test (NNAT; Naglieri, 1996) . See Table 1 for sample sizes.
non-ELL children. If the proportions are the same, then the two lines would be coincident. For NNAT (leftmost panel), the critical feature is the preponderance of ELL students (dashed line) with very low scores. Raven stanine scores (rightmost panel) show the opposite pattern: a preponderance of non-ELL students with high scores. The CogAT stanine scores (center panel) show two essentially normal distributions, one to the left of the other. However, for all three tests, proportionately fewer ELL children obtained higher stanine scores.
ELL versus Non-ELL Hispanic students.
One of the key questions that we sought to address in this study was the magnitude of score differences between ELL and non-ELL Hispanic children on these three tests. Naglieri et al. (2004) reported a difference of only 1 scale point on the NNAT between Hispanic children with and without limited English proficiency. This difference was obtained after samples were first equated on SES (approximated by whether the child was on free or reduced lunch and by the average educational level of parents in the school district), region of the country, gender, urbanicity (urban or rural area of residence), and school type (public or private school attendance). By design, all of these variables were controlled in this study as well: Children in this study all attended public schools, lived in the same city, and of necessity, in the same region of the country. In addition, more than 95% of the Hispanic children were eligible for free or reduced lunch. Other studies have shown that scores for elementary school children do not vary by gender on any of the three tests (Lohman & Hagen, 2002 ; J. Raven et al., 1998; Rojahn & Naglieri, 2006) . Table 4 shows the Ms (and SDs) on each of the three tests for ELL and non-ELL Hispanic children, by grade. Although there was some variation across grades, differences between ELL and non-ELL Hispanic children were large on all three tests. Across grades, the average differences were 7.5, 6.3, and 9.5 points on the Raven, CogAT, and NNAT or effect sizes of .47, .46, and .63, respectively. This is a much larger disparity between ELL and non-ELL Hispanic students than the 1-point difference reported by Naglieri et al. (2004) . Even though the ELL and non-ELL Hispanic children were similar in many respects, the ELL Hispanic children at all grades were on average less able to cope with the demands of the tests than were non-ELL Hispanic children.
Typically, large differences at the mean translate into much larger discrepancies in the odds of obtaining extreme scores (Feingold, 1994; Hedges & Nowell, 1995) . However, the large differences between the mean scores for ELL and non-ELL Hispanic children were offset by the somewhat greater variability of scores for ELL students, especially on the NNAT. Once again, this illustrates the importance of understanding how distributions of scores differ across tests for particular groups of examines.
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Figure 3 Percentage of students at each stanine on the Naglieri Nonverbal Ability Test (NNAT; left panel), the Cognitive Abilities Test Nonverbal Battery (CogAT N; center panel), and the Standard Progressive Matrices (Raven; right panel) for ELL students (dashed line) and non-ELL students (solid line).
Ethnic differences. The final group comparison examined the proportion of students in each ethnic group who received a stanine score of 9 on one or more of the three nonverbal tests. To control for differences that might be due to language familiarity rather than ethnicity, only the scores of non-ELL students were used in this analysis. If Naglieri and Ford (2003) are correct, then the NNAT should show approximately equal proportions of children from each ethnic group in the ninth stanine. The relevant data are shown in Figure 4 . Equal proportions of high-scoring students from each ethnic group would appear as a horizontal line in the figure. Clearly, this was not observed for any of the tests. Although the pattern of scores was similar, the height of the profile varied as a function of the total number of students across all ethnic categories whose scores were assigned a stanine of 9 by the national norms tables for the test. Asian American and White students were much more likely to obtain stanine scores of 9 than were American Indian, Hispanic, or Black students on all three tests. For the Raven, 33.3% of the Asian students and 28.0% of the White students received stanine scores of 9. The corresponding percentages for the NNAT were 15.0 and 12.4; for the CogAT Nonverbal, 5.0 and 7.0. At the other extreme, the percentage of Black students was 3.7, 1.6, and 0 on the Raven, NNAT, and CogAT Nonverbal, respectively.
Individual Differences
Analyses to this point have focused on comparisons of score distributions, particularly on their means and variances. In this section, we examine the dependability of individual differences on the three tests and the consistency of these individual differences across the three ability tests and relationships with two measures of academic achievement.
Reliabilities. An essential property of all assessments is the reliability of the scores derived from them. But reliability is a function not only of the test and the procedures that are used to estimate the coefficient but Note: ELL = English-language learner; NAI = Nonverbal Ability Index; SAS = Standard Age Score. a. Population M = 100, SD = 15. b. The Raven Ability Index (RAI) score was derived from the 1986 U.S. National norms reported in the test manual (J. C. Raven, 1990 ). The score is normally distributed with M = 100 and SD = 16 to correspond with the CogAT SAS.
also of the characteristics of the sample of examinees. Although they have little impact on group means, differences in score reliability can substantially affect score distributions. Therefore, the differences we observed between ELL and non-ELL children in average performance or the unexpectedly wide variation in scores on the NNAT might in part reflect differences in the reliabilities of the tests-overall or for ELL children in particular.
To test this hypothesis, we estimated the standard error of measurement (SEM) on the NNAT and on the CogAT for students in this sample. Item scores were not available for the Raven (which had to be hand scored), and so it could not be included in the analysis. However, raw score scales differ for the CogAT and the NNAT, and so we transformed these raw score SEMs to scale score SEMs. We used the same SD for both the NNAT and the CogAT, so that the estimated standard errors would be on a common scale.
Analyses were first performed separately for ELL and non-ELL students. However, the results were the same for both groups. Therefore the differences in previous analyses between ELL and non-ELL cannot be attributed to differences in the consistency of their behavior across items within each test. Instead, differences between tests-especially between the NNAT and the Raven or the CogAT Multilevel Editionmight in part reflect differences in reliability. In fact, one of the more important influences on reliability is the number of items. The NNAT has 38 items at all levels. The same 60 Raven items are presented at all grades. The CogAT Nonverbal has 40, 44, and 48 items at levels K, 1, and 2, respectively, and 65 items at all other levels. Because it has almost twice as many items as the NNAT at grades 3 and higher, the CogAT Nonverbal should be more reliable than the NNAT at those levels.
Reliability coefficients for raw scores and the corresponding SEM of the scale scores for the CogAT and the NNAT are reported in Table 5 , separately for each grade. Reliability coefficients can be misleading when test score variances differ. For example, the NNAT reliability coefficient at Grade 2 (r xx′ = .89) is larger than the reliability coefficient at Grade 3 (r xx′ = .84). However, the SEMs show the opposite pattern (8.2 at Grade 2 vs. 6.6 at Grade 3) because the variance of test scores is larger at Grade 2 than at Grade 3. This is one reason that measurement experts advocate using the SEM on the reported score scale (here, NAI or SAS units) rather than the reliability coefficient when scores on a test are interpreted (Anastasi & Urbina, 1997; Feldt & Brennan, 1989). 3 Across grades, the SEM for the NNAT was typically more than twice as large as the SEM for CogAT. The table also shows how SEMs influence the width of a 68% confidence interval for an SAS of 129. This corresponds to a percentile rank of 97, a common criterion for decisions about academic giftedness. For the NNAT, the median 68% confidence interval across grades was 14 points; for the CogAT Nonverbal, 6 points. The actual confidence intervals for both tests would surely be even larger for highscoring students. Error of measurement commonly doubles or triples as scale scores near the extremes of the distribution (Feldt & Brennan, 1989) . Therefore, one possible contributor to the nonnormal score distributions on the NNAT is greater error of measurement in the scores, particularly for those students with extremely high or low scores.
Correlations among the ability tests.
Correlations bring all scores to a common scale and discard information about differences in means or variances. Therefore, even though normative scores (e.g., percentile ranks, SAS, NAI, and RAI scores) on the three nonverbal tests are not interchangeable, it is possible that individual differences on these normative scores, when brought to a common scale, show considerable congruence. Table 6 reports correlations among raw scores on the three ability tests, separately for ELL and non-ELL students. Correlations were pooled across grades. Although the correlations were slightly higher for non-ELL than for ELL students, all fell within the range of r = .60 to .65. This is about the level that would be expected for figural reasoning tests that measure similar constructs. For example, correlations among the three figural reasoning tests on the Multilevel Edition of the CogAT Nonverbal Battery are generally in the r = .6 to .7 range (Lohman & Hagen, 2002) .
As might be expected, correlations between the three nonverbal scores and the CogAT Verbal Battery were lower for ELL students than for non-ELL students. Correlations with the CogAT Quantitative Battery were intermediate. In fact, the correlation between the CogAT Nonverbal and Quantitative batteries was only slightly smaller (r = .60) for ELL students than for non-ELL students (r = .69). This supports the recommendation that admissions committees consider scores on both the CogAT Verbal and the CogAT Quantitative-Nonverbal (QN) partial composite when they are identifying academically talented students (Lohman & Renzulli, 2007) .
Consistency of identification.
Those who must rely on tests to identify gifted students commonly underestimate the degree of inconsistency that will be observed even when tests are highly correlated (Lohman & Korb, 2006) . Given three tests that measure a similar construct and that correlate r = .6 to r = .65, what percentage of the students would be identified as gifted by at least two tests? Consider the 1,064 students who had age stanine scores on all three nonverbal tests. Of this group, stanine scores of 9 were obtained by 146 students on the Raven, 51 on the NNAT, and 26 on the CogAT Nonverbal. One would expect most of the much smaller group of students who received a stanine of 9 on the NNAT and all of the even smaller group who obtained a stanine of 9 on the CogAT to be included in the much larger group of 146 who obtained a stanine of 9 on the Raven. However, only 36 from the NNAT group and 18 from the CogAT group did so. And only 11 received a stanine of 9 on all three tests. There is no gold standard, which is why-when students are to be identified for admission to special programs-scores on several assessments that measure the same construct should be put on the same scale and then averaged. Admitting those students with a high normative score on any one of the tests increases the errors of measurement and regression to the mean (Lohman & Korb, 2006) .
Verbal and Quantitative abilities.
Although the aim of this study was to compare the three nonverbal tests, we requested that the CogAT Verbal and Quantitative batteries also be administered. As expected, differences between ELL and non-ELL students were much smaller on the three nonverbal tests (Raven, NNAT, and CogAT-Nonverbal) than on the Verbal and Quantitative batteries of CogAT. Across grades, the average difference between ELL and non-ELL students was 16.6 SAS points on the CogAT Verbal Battery and 13.2 points on the Quantitative Battery. Thus, the differences between ELL and non-ELL students were twice as large on the CogAT Verbal Battery (16.6 points) as on the CogAT Nonverbal Battery (8.3 points). But does this mean that the nonverbal test is a better measure of academic talent?
Predictive validity. Correlations between the three ability tests and measures of reading and mathematics achievement are shown in Table 7 . Correlations with the reading and mathematics achievement scores are reported separately by grade and ELL status. The achievement tests were only administered at grades 3 through 6. The Grade 5 and 6 samples were combined in an effort to obtain a sufficiently large sample of ELL students. 4 There were several noteworthy results. First, correlations were uniformly higher for non-ELL students than for ELL students. There are several ways to interpret this finding. For example, it could mean that the ability tests are less valid for ELL students, that the achievement tests are less valid (or reliable) for ELL students, or that some ELL students responded much more to instruction than other ELL students between the time the ability and achievement tests were administered.
Second, none of the nonverbal tests predicted reading achievement very well. Except for the Grade 5-6 ELL sample, the CogAT Verbal Battery was a much better predictor of reading achievement for both ELL and non-ELL children. The median correlations for the three nonverbal tests with reading achievement were r = .49 and .35 for non-ELL and ELL children, respectively. Interestingly, the median correlation between NNAT and reading comprehension in Spanish was also r = .35 in a separate study (Naglieri & Ronning, 2000a) . Thus, that the TerraNova reading test was in English does not appear to be the cause of the lower correlation between the nonverbal tests and reading comprehension for ELL students.
The correlations between the CogAT Verbal and reading achievement were considerably higher: r = .76 and .54 for non-ELL and ELL students, respectively. This represents a substantial increase in predictive validity. However, as shown by the VQN multiple correlations in Table 7 , the CogAT Nonverbal scores added little or nothing to the prediction of reading comprehension afforded by the CogAT Verbal scores alone (again, with the exception of the Grade 5-6 ELL group). Indeed, the regression weight for the Nonverbal score hovered around zero-sometimes positive, sometimes negative-for both ELL and non-ELL students.
Third, although the three nonverbal tests better predicted mathematics achievement than reading achievement, the CogAT Quantitative showed higher correlations. However, as shown in Table 7 , the best prediction was obtained when CogAT Verbal and Nonverbal were also entered into the regression. This is a common finding. Learning mathematics and performing well on mathematics achievement tests require verbal reasoning and figural-spatial reasoning as well as quantitative reasoning ability (Floyd, Evans, & McGrew, 2003) . This applies to all students-those who are native speakers of English and those who are learning to speak the language.
Discussion
This controlled comparison of the Raven, the NNAT, and the CogAT showed that the three tests differ importantly in the quality of their norms, in the reliability of the scores they produce, and in their ability to identify the most academically able ELL and non-ELL students.
First, and most important, we observed substantial differences between the nonverbal test scores of ELL and non-ELL children, both on average and in the proportions of these children at different points in the score distributions. These proportions varied dramatically across the three tests. On the NNAT, ELL students were much more likely to receive very low scores. On the Raven, non-ELL children were much more likely to receive very high scores. Only the CogAT Nonverbal showed normally distributed scores for both groups. Differences between the mean scores of ELL and non-ELL children were reduced only slightly when we controlled for ethnicity by comparing only Hispanic ELL and non-ELL students. Previous research that statistically controlled for environmental factors found small differences between ELL and non-ELL students on the NNAT (Naglieri et al., 2004) . However, this study naturally controlled for the same variables and found differences of 7.5, 7.3, and 9.5 points on the Raven, CogAT, and NNAT, respectively. These differences are congruent with the conclusion that nonverbal tests do not see through the veneer of culture, education, or language development (Anastasi & Urbina, 1997; Cronbach, 1990; Scarr, 1994) .
Second, norms for two of the nonverbal tests were seriously awry. In particular, the 1986 U.S. norms for the Raven were, on average, markedly easier than the 1995-1996 NNAT norms or the 2000 CogAT norms. When placed on the same scale as CogAT, scores for both ELL and non-ELL students were 10 to 11 points higher on the Raven than on either the NNAT or the CogAT Nonverbal tests. Higher scores on Raven in part reflect the increase in scores on all ability tests (especially figural reasoning tests) that has occurred over the past 70 years (Dickens & Flynn, 2001; Flynn, 1999; J. Raven, 2000) . But in larger measure, it most likely reflects the fact that the 1986 U.S. norms for the Raven were not based on a representative national sample but on a compilation of convenience samples of test scores for the 20 to 26 schools or school districts that submitted scores to the test authors over the years.
For the NNAT, on the other hand, NAI scores were much more variable than they should have been, especially at the primary grades. Distributions of NAI scores showed that very low scores on the NNAT were much more common than expected for ELL
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Gifted Child Quarterly, Vol. 52, No. 4 Note: ELL = English-language learners; SS = Scale Score. students in grades K to 2 and for non-ELL students at Grade 1. On the other hand, high NAI scores were more common than expected for non-ELL students. We explored the possibility that the excessively large SDs might reflect the fact that the SEM for the NNAT was typically more than twice as large as the SEM for the Raven or the CogAT Nonverbal. However, a consistently larger SEM cannot explain why the variance of NAI scores increased systematically as one moved from level E downward to level A. Therefore, we looked for other published reports that might show the same broad dispersion of NNAT NAI scores. George (2001) reanalyzed the Spring NNAT standardization data. She reported SDs for number correct scores at each level. We used these raw score SDs to estimate SDs of NAI scores. Naglieri and Ronning (2000b) reported SDs of NAI scores using the Fall NNAT standardization data.
These two sets of SDs for the NNAT standardization data are plotted in Figure 5 along with the SDs from the Project Bright Horizon study. All three data sets show the same pattern of decreasing SDs across test levels. If NAI scores had been properly standardized, then all of these SDs would be approximately 15.
Inferences about giftedness depend critically on the SD of scores. Excessive variability of NAI scores means than the test will overidentify the number of students receiving high scores. The extent to which the NNAT overidentifies the number of high-scoring students is shown in Table 8 . For example, the number of students who receive NAI scores of 130 or higher on Level A is 3.4 times greater than it should be. Concretely, when both NNAT and a test with good norms are administered to a group of children, NNAT will appear to identify more than 3 times as many gifted children as the properly normed test.
Third, in our analyses of test score validity, we examined the extent to which the different tests correlated with each other and were able to predict reading and mathematics achievement. Although normative scores on the three nonverbal tests were not interchangeable, all three appeared to measure a common ability dimension. In terms of predictive validity, we found that correlations for all tests were higher for non-ELL than for ELL students and that the best predictors of achievement were given by the students' abilities to reason in the symbol systems most essential for learning in that domain. For reading comprehension, this was the CogAT Verbal score, whereas for mathematics, it was a weighted combination of the three CogAT scores.
Why does the CogAT Verbal score predict reading achievement? Could it reflect common reading demands? Beginning at Grade 3, students must read individual words on the Verbal Classification and Verbal Analogies subtests on the Verbal Battery and a short sentence on each item in the Sentence Completion subtest. However, these reading demands are minimal when compared to the demands of the reading comprehension test. The typical passage on the reading subtest of the TerraNova has approximately 300 words at Grades 3 to 6. This means that students must read about 1,800 words across the six passages. This excludes reading the questions, options, and task directions. Furthermore, by design, the reading level of most words on the CogAT Verbal Battery is well below grade level, and the estimated readability of the sentences is unrelated to their difficulty. 5 Perhaps the best explanation for the correlation between measures of verbal reasoning and reading comprehension is one of the oldest: Reading comprehension is an exercise in verbal reasoning (Thorndike, 1917) . Furthermore, the variegated, ill-structured concepts that can be represented by words differ qualitatively from the well-structured concepts represented on figural reasoning tests. Nonverbal reasoning tests do not capture this kind of reasoning. Indeed, if anything, the unique aspects of verbal and figural or spatial reasoning interfere with one another (Lohman, 1994) .
As in studies that compared different ethnic groups (Keith, 1999; Lohman, 2005b) , the pattern of the correlations between ability and achievement tests did not differ for ELL and non-ELL students. This means that the identification of academic talent requires measurement of the same aptitude variables for all children. What it does not mean is that all children should be compared to a common norm group, especially if the goal is to identify talent rather than to label giftedness. Rather, inferences about talent (or aptitude) require the simple step of comparing children's performance to that of other children who have had roughly similarly opportunities to develop the abilities measured by the test. Separating test scores for all ELL and all non-ELL children is no more difficult than separating the scores for boys and girls or for third-graders and fourth-graders.
Recall that SAS scores for ELL students on the CogAT Nonverbal Battery were much higher than their SAS scores on the other two CogAT test batteries. But SAS scores compare children's test scores to all other children in the nation. For these ELL students who were just learning the English language, these SAS scores mean that their performance was approximately 1 year behind their non-ELL classmates on the Quantitative Battery and approximately 2 years behind on the Verbal Battery. Although this is useful information, it is unhelpful for making inferences about aptitude or about the rate at which a child is acquiring competence compared to others with similar levels of experience. One gets a very different picture when the same test scores are compared to those of other ELL children. Now half of the ELL children have normative scores above the mean! And some have very high normative scores.
In conclusion, large differences between the scores of ELL and non-ELL children on the three nonverbal tests show that one must consider opportunity to learn not only for tests that measure verbal and quantitative abilities and achievements but also for those abilities measured by nonverbal tests. The common practice of administering a nonverbal test only to a fraction of the population and then relying on national test norms has no doubt masked these differences, especially when the norm tables wrongly assign high scores to many students. The problem is further compounded when-in an effort to identify more students-additional tests that were normed on different populations are administered and the highest score on any test is inappropriately taken as the best indicator of the student's ability (see Lohman & Korb, 2006) . Many of these problems can be attenuated by using the nonverbal test score as one part of a comprehensive identification system that incorporates a broader range of abilities and teacher ratings and that formalizes the process of comparing students with their peers rather than with a distant and often inadequate national norm group (Lohman & Lakin, 2007; Lohman & Renzulli, 2007; Renzulli, 2005) .
Limitations
This study has several limitations. First, although the sample was large and diverse in ethnicity, grade, and ELL status, it was not representative of all Hispanic ELL students (much less, all ELL students) in the United States. Second, the criterion information was limited to achievement test scores. Performance on achievement tests is a narrower concept than academic giftedness, which in turn is narrower than giftedness. A wider range of both predictor and outcome measures would have been helpful in the identification of students whose talents are not well captured by achievement tests used in the schools. Although some teacher ratings were gathered, rating scales were not consistent across schools and thus could not be used in these analyses. Nonverbal reasoning tests might better predict performances in domains that also require reasoning about visual stimuli such as design or model building, although even here good measures of spatial ability would probably show greater validity (Gohm, Humphreys, & Yao, 1998; Smith, 1964) .
A longitudinal study would provide stronger evidence on the utility of different tests for identifying children who excel academically at some point in the future or who profit differentially from different kinds of educational interventions such as acceleration or enrichment. However, this limitation may be remedied if state assessment results are gathered (as planned) for those students in this study who remain in the state in future years.
Implications
This study has several important implications for educators. First, one cannot assume that nonverbal tests level the playing field for children who come from different cultures or who have had different educational opportunities. The ELL children in this study scored from .5 to .6 SD lower than non-ELL children on all three nonverbal tests. The lower performance of ELL children could not be attributed to economic factors, to the student's age or grade, or to other demographic factors. Nor could it be attributed to an inability to understand the test directions, because directions were given in Spanish whenever necessary.
The second implication is more of a caution. Practitioners need to be appropriately skeptical about national norms, especially for tests that were normed on different populations. The unwary user who administered the Progressive Matrices or the NNAT after administering a test with good norms would incorrectly assume that these tests were much more successful in identifying gifted children than the first test. Because of outdated or improperly computed normative scores, many more students will obtain unusually high (and, on the NNAT, unusually low) scores than the norms tables would lead one to expect.
A related implication is that practitioners should always examine the distributions of test scores. This is not difficult to do. Many teachers construct histograms by hand for scores on classroom tests. If asked, most test publishers will report these distributions and local norms derived from them. However, anyone who can use a basic spreadsheet (such as Microsoft Excel) can do it with a few mouse clicks on the data sets that publishers provide. It was only by examining score distributions that we discovered that the most common score for ELL children in Grade 1 was a stanine score of 1 on the NNAT or that the most common score for non-ELL children in both grades 1 and 2 was a stanine score of 9 on the Progressive Matrices Test.
Finally, this controlled comparison of the Raven, NNAT, and CogAT provided no support for the claim that the NNAT identifies equal proportions of highscoring students from different ethnic or language groups. Nonverbal tests need not fulfill a utopian vision as measures of innate ability unencumbered by culture, education, or experience in order to play a useful role in the identification of academically gifted children. Nonverbal reasoning tests do help identify bright children, especially those who are poor or who are not fluent in the language of the dominant culture. When combined with measures of quantitative reasoning and spatial ability, nonverbal reasoning tests are particularly effective for identifying students who will excel in engineering, mathematics, and related fields (Shea, Lubinski, & Benbow, 2001) . As this example illustrates, the identification of talent in any domain is best made from measures that are more proximal to the specific cognitive, affective, and conative aptitudes required for success in that domain than from measures of more distal constructs. Students who might someday excel as writers, mathematicians, or artists will generally show rapid learning when given the opportunity to learn concepts and skills in those domains. These students will also obtain high scores on the verbal, quantitative, or spatial tests that measure the specific aptitudes required to develop competence in the domain (Corno et al., 2002) . But their development will not be considered unusual unless their test scores are compared to the test scores of other children who have had roughly similar opportunities to develop the abilities that are measured (Lohman & Lakin, 2007) . This applies to all abilities-even those abilities measured by nonverbal reasoning tests.
Notes
1. This was accomplished by finding the score in a normal distribution with a mean of 100 and SD of 16 that corresponded with each percentile rank. For example, percentile ranks of 16, 50, and 84 correspond with RAI scores of 84, 100, and 116, respectively.
2. For each test, we first estimated KR 20 reliability (r xx′ ) from the item scores and then computed the error variance V(e) by V(e) = V(x) (1 − r xx′ ), where V(x) is the variance of the raw scores. For the CogAT, this was done separately for each subtest and the error variances summed (Feldt & Brennan, 1998) . The square root of this total error variance gives the raw score SEM. Our best guess is that the SEM for Raven would be approximately 2.7 to 3.0 on a scale with M = 100 and SD = 16. Oddly, SEMs are only reported graphically in the Raven test manual.
The reliability coefficient is estimated by the ratio of two variances:
Observed Score Variance -Error Variance Reliability Coefficient = _______________________________________ Observed Score Variance A large increase in observed score variance is generally associated with a much smaller increase in error variance. Indeed, the error variance is often assumed to be constant across samples.
4. Even though scale scores are used for all tests except the Raven (for which raw scores on the same test form are comparable across grades), combining the grade 5 and 6 samples in this way may have introduced other factors, especially for the achievement tests. This could explain the lower than expected correlations for the Grade 5-6 group.
